Marked heterogeneity in protein levels and functional integrity of the thrombopoietin receptor c-mpl in polycythaemia vera.
Polycythaemia vera (PV) is a myeloproliferative disorder (MPD) characterized by an increased production of mature blood cells. The underlying pathogenic mechanisms behind PV are largely unknown. Thrombopoietin (TPO) is the most important cytokine for stimulation of megakaryocyte growth and formation of functional platelets. Recently, it has been shown that the receptor for TPO, c-mpl, is expressed on haematopoietic stem cells, and that TPO promotes the growth of these stem cells via binding to c-mpl. Quantitative or qualitative abnormalities of c-mpl function could thus theoretically play a role in the pathogenesis of different MPDs. Previous studies of the integrity of the c-mpl system in PV have produced conflicting results. We therefore studied c-mpl protein expression using immunoblot analysis in 15 PV patients and 10 healthy controls. Seven out of 15 PV patients (47%) exhibited similar c-mpl protein levels to the controls, whereas eight out of 15 patients (53%) showed either markedly reduced or absent levels of c-mpl. Five of the seven c-mpl-positive patients had only been treated by phlebotomy, whereas six out of eight c-mpl-negative patients were receiving treatment with hydroxyurea, anagrelide or alpha-interferon. Disease duration tended to be slightly longer in c-mpl-negative patients compared with c-mpl-positive patients (mean = 55 vs. 43 months). Tyrosine phosphorylation of JAK-2 in immunoprecipitates of platelets obtained after stimulation with TPO (100 and 1000 ng/ml) was normal in c-mpl-positive patients, whereas it could not be detected in c-mpl-negative patients. We therefore conclude that there exists a marked heterogeneity in c-mpl protein levels and functional integrity in PV. However, it seems less likely that c-mpl abnormalities per se are directly involved in the pathogenesis leading to the occurrence of PV, as c-mpl levels were similar to those seen in healthy individuals in about half of the patients under study.